no gross pancreatic change was found; was it believed, nevertheless, that the organ was not damaged? It might be damaged without any gross change in the cells being revealed, especially in such an organ as the pancreas. He did not think that cceliac disease was only a question in which fat was concerned; in bad cases all forms of digestion were more or less defective. The condition could not, in many cases, be organic, because these patients got well. There was no acetone in the urine in the case he was showing that day.
The Subsequent History of a Series of Cases Operated upon for Pyloric Stenosis.
By B. E. SCHLESINGER, M.B., B.Ch.Camb.
RECENTLY a number of cases operated upon for pyloric stenosis. by the Rammstedt method have returned to Great Ormond Street for inspection.
They constitute most of the cured cases from a continuous series of thirty-seven, all of which were treated in the same ward, under the care of Dr. Thursfield, during the last four years.
Of these thirty-seven, twelve died in hospital (eleven after operation and one after five days' medical treatment only), making an immediate mortality of nearly 32 per cent. In addition, three cases were discharged as cured (two after surgical and one after medical treatment) but succumbed to some intercurrent disease at intervals of one month to one year later. Of the remaining twenty-two cases, four are untraceable, leaving thus eighteen, which have all been examined during the last month.
It is a most striking fact that one and all of these children, after an unhesitating climb up the scale, appear now to have attained an almost abnormal fitness, and from dehydrated miserably wasted infants to have become healthy and vigorous.
The mothers also informed us that their children had reached this pinnacle of well-being witbout once looking back and that they even seemed to suffer less, if at all, from the usual small gastric upsets of infancy. This fact has frequently been noted by writers on the subject. Dr. Still states that he has seen or heard of many of his old cases and has found them to be particularly fine healthy children. Dr. John Thomson, writing on a series of 100 cases, was able to follow up the histories of thirty-eight. He found that five of these patients had died from intercurrent disease; while of the remaining thirty-three whom he saw again, many were healthy schoolchildren. He also mentioned that the first case to recover under operative treatment, a patient of Dr. Nicholls, had, then, in 1918, just been passed Al for the Army.
This possible optimistic prognosis once the operation is over, and more important still, once the dangers of gastro-enteritis have been successfully avoided, is fully borne. out by the subsequent development of our cases.
The children range from the ages of 6 months to 41 years. On looking into the question of their present weights it appears that those patients who are still under 1 year of age have not as yet had time to make up for their initial loss, and are under the normal weight, whereas once past the age of about 15 months, they are most of them 1 to 6 lb. heavier than a child normally weighs at the corresponding age. Thirteen of this series have now reached ages between 15 months and 41 years, and most of these are over weight. Their height is similarly affected.
On measuring the height of seven of these patients, it was found that in every case but one they were 1 in. to 4 in. taller than the average child of that age. The cause of this development above par has been explained on the assumption that the diet is observed with special care after the operation; yet a mother can do no more than breast-feed her child in the normal way, and in all of these cases this was the food until the child was weaned. Besides, it is difficult to conjecture how 4 in. can be added to a child's stature, however carefully one may feed it.
On inquiring into the diet up to the age of 1 year, it was found, as above stated, that eleven were breast-fed, two were fed on cow's milk, and four on a dried milk preparation. The mode of feeding did not seem to have any direct bearing on the development of the child and they seemed to thrive equally well on any of the three methods, in fact two of the three children who were not quite up to the above mentioned high standard were fed on the breast.
In other developmental details they were the same as other children, cutting their first teeth at the average age of 7 months and walking when they were about 13 months old. There was no complaint with regard to the digestion; the stools were all said to be quite normal, while there was no tendency whatever to a recurrence of the vomiting.
Perhaps the most curious feature found on examination was a pyloric tumour, still palpable in four cases at the ages of 6 months, 3 years, 3 years, and 321 years.
The fact that the pylorus was still thickened did not give rise to any untoward symptoms and these children seemed to progress in line with the others, in whom no trace of a tumour could be made out. As further evidence of the slow subsidence of the tumour, a case may be quoted in which death occurred from tubercular meningitis a year after operation. At autopsy the pylorus was found still to be thickened and adherent to the under surface of the liver. The old scar on the pylorus, though still visible, was becoming filled in with what appeared microscopically to be partly fibrous and partly muscular tissue. So much for the remote progress.
The immediate operative mortality is still very high. It was mentioned above, that of thirty-five cases upon whom an operation was performed, eleven died shortly afterwards, making thus a mortality of nearly 32 per cent., in other wordsone child died for every two operated on and cured.
Mr. Tyrrell Gray, in his paper read at the Bradford meeting of the British Medical Association (1921)' deals exhaustively with the causes of post-operative deaths and their investigation. He insists emphatically on the absolute necessity of pre-operative gastric lavage and infusion of saline, and his figures bear this out conclusively.
In pyloric cases in which pre-operative lavage was adopted, he had 66 per cent. recoveries, while in those cases in which lavage was omitted the number of recoveries fell to 29 per cent. Further, among the cases infused preceding the operation, the mortality was only 17 per cent., whereas those children who had not received infusion died in 83 per cent. of the cases.
In the whole series under investigation both these precautions were taken. It is well known that the particular dangers of this operation are in the first instance shock, in the second enteritis. Five children died from subsequent enteritis, five a few hours after operation from shock and collapse, and one who appeared to be progressing favourably, with no diarrhcea and vomiting, succumbed as late as five days afterwards.
On further investigation at autopsy, additional factors were discovered in a number of these fatal cases. Blood in the peritoneum was found on two occasions, and in four cases it was evident that there had been poor relief, or none, of the pyloric stenosis. These might be classed as possibly controllable factors.
As the surgical technique in the Rammstedt operation has improved year by year and surgical shock has been limited by the adoption of gas and oxygen as the anesthetic of choice, the mortality has been reduced by more than half. Also the increased care in the preparation of the patients and attention to their diet afterwards has gone a long way in assisting towards an ultimately successful result. This is fully borne out on examination of our series, where we find that the mortality has been reduced from 45 per cent. in 1920 to 13 per cent. in 1923, while the last nine patients to be operated on have all recovered.
Medical as opposed to surgical treatment of pyloric stenosis was only adopted in two of the cases from this ward, and the results are by no means impressive. Both children died, one five days after the beginning of treatment, while the other fell an easy victim to bronchitis three weeks after discharge from hospital apparently cured.
A few short notes on the condition of the infants at the time of diagnosis might prove interesting.
Constipation is generally recognized as the rule, although not essential in the diagnosis of pyloric stenosis. In the thirty-seven cases under discussion, this was present in all but two, where there was diarrhca. This last condition should make one carefully reconsider the diagnosis; it was certainly present in three out of the four cases of pyloro-spasm, all of them fatal, which were mistaken for, and operated upon for, a true stenosis when, however, nothing was found.
Vomiting, on the other hand, was, naturally, invariably complained of, and its peculiar projectile character noted by the mother, in all except eight cases.
The usual peristalsis was not noted in six of the children, and the tumour was not palpated in four, but in each of these extraordinary cases either the one or the other was observed.
Sex and Age Incidence.-Thirty-one cases in the series were boys and six were girls, a ratio of five to one. The latest onset of symptoms was at 4 months of age, while in four cases the vomiting began from the time of birth.
As has often been observed, phimosis is a phenomenon commonly associated with a hypertrophied pylorus, and such writers as Mr. Tyrrell Gray and Mr. Reynolds even go so far as to correlate it as an accessory factor in producing pyloric stricture. A degree of phimosis was found in ten of the thirty-one boys in our series, thus making the percentage incidence as high as thirty-three.
In three cases X-rays were employed as a possible aid to diagnosis, but they were found to be useless if not misleading. Two otherwise obvious cases of pyloric stenosis, which were submitted to X-rays, may be quoted. In one the barium was held up at the lower end of the cesophagus, while in the other the meal was seen to pass the pylorus at once with ease. In addition, in the third case, where the X-ray picture strongly suggested a stenosis, the condition at operation proved to be a "mare's nest," and the revised diagnosis of pylorospasm had to be made when it was too late.
Finally, on investigating the percentage mortality in relation to the general condition of the patient on admission to hospital, one's natural expectations are realized. Of those classed as in a "good condition," with a small amount of wasting, an elastic skin and fontanelle not depressed, 67 per cent. recovered after operation. In the cases which showed wasting, but as yet no dehydration, those which could be classed as in "fair condition," the recoveries were 60 per cent. But among those which would be termed in" bad condition" the number of recoveries dropped to 37 per cent.
These figures emphasize two of the points in Dr. Poynton's and Mr. Higgins' paper published this year:
(1) Delay the operation as little as possible.
(2) Regard no patient as too ill for operation. The strapping, healthy boy of to-day, belying completely his condition of three or four years ago, when he was admitted to hospital a wasted, sunken-eyed and -vomiting infant, may truly be regarded as a "brand snatched from the burning." SUMMARY.
(1) The immediate prognosis should be guarded for at least four days after operation, especially in those patients who are not breast-fed.
(2) The subsequent history of cured cases is entirely satisfactory.
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(3) The operation should be performed as soon as the diagnosis is established and the pre-operative preparations are complete.
(4) The diagnosis should not be made unless at least two of three cardinal symptoms are present at the same time, while particular attention should be paid to the condition of the bowels, and to the presence of a tumour.
(5) Little reliance should be placed on X-ray examination. My thanks are due to Dr. Thursfield, through whose kindness I was enabled to see these recovered cases, and who encouraged me to base this short paper on their results.
DISCUSSION.
Dr. H. C. CAMERON (President) agreed that the rate at which the stomach was emptied was very inconstant, and one must not conclude, because a bismuth meal passed the pylorus, that one was not dealing with pyloric stenosis. He did not like to belittle the importance of X-ray examination in cases of obstructive vomiting in early infancy, because hypertrophic pyloric stenosis was not the only cause for it. Duodenal obstruction was not infrequently confused with pyloric, and the early diagnosis of duodenal obstruction was to be confirmed only by X-ray examination.
Dr. F. J. POYNTON said his experience with X-rays for the diagnosis of hypertrophic stenosis of the pylorus had not been helpful, and, except in doubtful cases, he had not employed them. Others who had had experience, however, held the opposite view. A celebrated German surgeon, who had done much pioneer work on the subject, attached much importance to them. He hoped Dr. Schlesinger would make his pronouncement about X-rays in these cases rather less sweeping in view of the present divergency of opinion.
Dr. JEWESBURY referred to a previous discussion before the Section on this subject. A valuable paper was read by Dr. Fildes and Dr. Forest-Smith.' Many cases of pyloric stenosis had come under his notice, and he attached very great importance to the aid afforded by X-rays in diagnosis. The patients in his cases, forty to fifty, had been X-rayed. Perhaps the method in which the bismuth mixture was given had some influence on the result. One objection raised in the paper was that bismuth caused spasm of the cesophagus, and that therefore the substance never got really into the stomach. That difficulty had been overcome in his own series by introducing the bismuth fluid through a catheter tube into the stomach, and skiagrams were taken immediately after the meal was taken, and then at regular intervals subsequently. In most cases, no bismuth had left the stomach after considerable intervals, and in all the cases only a very small amount had succeeded in getting through when there was true pyloric stenosis. He intended to persist in this practice wherever he considered that pyloric stenosis might be present.
The extraordinary decrease in the mortality in this condition was probably due to two things. The first was the surgical technique. Operation having been decided upon, it was of the greatest importance that the surgeon selected should be one who had had experience of this particular operation. The operations in all his own cases of the condition had been done by Mr. Max Page. Having done this operation a number of times, a surgeon acquired the special dexterity needed in the case of these delicate infants. The next important cause of the lowered mortality was the after-treatment. The mistake in the past had been in overfeeding after the operation by the introduction of too much food into an intestine which had so far been quite unaccustomed to deal with it. Experience had shown the wisdom of practically starving the infant for some hours after the operation had been done, and then gradually increasing the amount of food.
He wished it to be understood that he did not rely entirely on X-rays for diagnosis, but, taken with other clinical signs, he considered the evidence obtained from the X-ray examination of very great value.
Dr. EDMUND CAUTLEY said the discussion, so far, had been really outside the scope of the paper. The extraordinary divergence of opinion as to the value of X-rays in diagnosing the condition was an important inatter. He disagreed with Dr. Jewesbury as to the value he attached to the rays, and on this point supported the author of the paper. It was, he contended, impossible to tell, from an X-ray examination following a bismuth meal, whether 1 Proceedings, 1924, xvii (Sect. Study Dis. Children), p. 55.
one was dealing with spasm or with pyloric hypertrophy. It was because of that, he thought, that cases were operated upon which were merely cases of spasm. He agreed that the X-ray was valuable in the diagnosis of pyloric obstruction from duodenal obstruction. An essential feature of the diagnosis of the condition was a palpable pylorus; except in a very fat child, the pylorus could be felt in all cases, though possibly not at the first attempt.
He agreed with practically all Dr. Schlesinger said in regard to prognosis. The ultimate prognosis of the condition was very good, the children were very well when once they had recovered from the effects of the operation and the subsequent feeding, i.e., if they escaped diarrhcea. The immediate prognosis depended on several factors. First, it depended on whether one was dealing with a private case or with a hospital case. In private cases the prognosis was good even before the adoption of Ram-mstedt's operation. In his twenty-seven years' experience of this affection he had only come across fatalities in three private patients. One happened in the early days when the parents refused operation until too late and the child died of shock; the second patient died of peritonitis; the third from hyperpyrexia after a Rammstedt operation. In private, patients were in better condition than were hospital cases, they were seen earlier; one could select the surgeon, and all the advantages of good nursing and after-treatment could be ensured. Hospital results were sometimes good, sometimes bad. Laken generally, the prognosis after operation depended on the degree of marasmus before operation, that is, practically, on the degree and duration of the obstruction.
Dr. SCHLESINGER (in reply) said that he was glad to have had the opportunity of revising his opinions on the value of X-rays in the diagnosis of pyloric stenosis.
Regarding those cases in which the condition was one of high intestinal or duodenal obstruction he would have thought that the diagnosis could have been made without the aid of X-rays since in these babies the clinical signs were apparent from birth. Such signs were the passage of meconium only and the vorniting of all feeds. In the four cases in the present series, in which vomiting was a feature from birth, it did not occur at first after every feed but gradually became more severe.
Recently there had been two cases at Great Ormond Street Children's Hospital. Both infants had only passed meconium and showed vigorous peristalsis but in the opposite direction to that seen in pyloric stenosis. The patients were practically moribund on admission and at autopsy the diagnosis was confirmed. The obstruction in one was at the duodenum and in the other about eighteen inches down the jejunum.
